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ABSTRACT 

Background: with the evolution of curative treatment regimen, the rate of complete remission achieved in 
patients with diffuse aggressive non-Hodgkin lymphoma is continuously rising. It is achievable at the end of 
primary treatment in about 60-80%. On the other hand relapse is very common in the 1“ two years after end of 
primary treatment in diffuse large B-cell lymphoma (DLBCL) and follicular lymphoma, that is to say, about 
20-25% of patients relapse after complete response. Use of routine surveillance imaging for relapse detection 
is still an area of controversy. Evidence is still lacking to support the utility of routine imaging (namely CT 
scan) in detection of pre-clinical relapse in diffuse aggressive non-Hodgkin lymphoma (NHL). This work aims 
at adding further evidence to the pool of studies available in the literature which might encourage, or 
disapprove the rule of CT as a routine imaging procedures in lymphoma patients who achieved CR. 
Objectives: I. To clarify whether surveillance CT scan has a significant role in early detection of asymptomatic 
relapse in B-Cell lymphoma patients. II. To assess the contribution of image-based relapse detection to the 
overall survival of B-Cell lymphoma patients. 

Design: this is a retrospective cohort study in which 50 Patients with B-Cell lymphoma diagnosed between 
2014 and 2016 were selected from the PACS of Radiology Department at Ain Shams University Hospitals. 
Age ranges between 20 and 70 year-old. All diagnoses were confirmed by histopathology studies. All patients 
underwent treatment and follow-up strategy as planned by their treating oncologist/hematologist, after which 
they entered CR or SD according to IWG Cheson criteria of treatment response. Disease progression was 
retrospectively reviewed over a period of 6 months up to 2 years. Surveillance CT scan was performed on the 
neck, chest, abdomen and pelvis on each of the planned follow-up visits. Relapses were defined as 
“asymptomatic” if there were no reported symptoms and a normal examination was recorded. 

Results: the most common cause of relapse detection was patient-reported symptoms alone (41%) or in 
combination with abnormal blood tests and/or physical examination (23%). Routine imaging was responsible 
for relapse detection in 27% of the patients. The unadjusted median OS for patients with imaging-detected 
relapse was 90 months versus 38 months for patients non imaging-detected relapse (P = 0.0008). Although 
surveillance imaging proved no significance in detection of pre-clinical relapse, our regression analysis 
showed that it remained significantly associated with reduced risk of death. 

Conclusion: clinical symptoms remain the leading factor in diagnosing recurrent lymphoma in the era of 
modern imaging, and this study questions the clinical relevance of current practice. A possible survival 
advantage was seen for patients with image-detected relapse. 

Keywords: Non-Hodgkin lymphoma, Relapse, CT scan. 


INTRODUCTION detection, staging and response assessment is 


Non-Hodgkin lymphoma (NHL) is a fairly 
common tumor that accounts for 4.3% of all new 
cancer cases per year in USA. Its incidence is 
almost doubling annually ®. In Egypt, lymphoma is 
the fourth most common tumor in adults, with B- 
Cell lymphoma being the commonest subtype of 
NHL accounting for about 49% of all NHL cases 
presenting to NCI, 

With such a disease burden, and about one 
third relapsed NHL patients after complete 
remission, on-going research on new methods of 


always making the highlights, with relapse detection 
being of major concern, especially with the new 
curative methods made available for relapsed cases. 
The high risk of radiation induced malignancies 
associated with frequent radiological follow-up 
scans for those long term survivors also raised the 
red flag for re-establishing a risk-benefit oriented 
follow-up plan for those patients ®. 

Careful history taking, thorough physical 
examination and good clinical judgment are the 
cornerstones of an appropriate follow-up. Many 
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recommendations have been published for 
formulating follow-up plans according to histology; 
curable versus non-curable. For curable conditions 
(HL, DLBCL) the likelihood of relapse decreases 
with time, so the frequency of follow-up decreases 
accordingly, and the contrary goes for non-curable 
conditions (mantle cell lymphoma and follicular 
lymphoma) ®. 

Although most guidelines do not 
recommend whole body CT scan as part of routine 
follow-up for patients who went through complete 
remission, it is still adopted by many clinicians as 
part of their patients’ follow-up visits. However, its 
value for assessment of early asymptomatic relapse 
is questionable, let alone its influence on the overall 
outcome compared to other modalities of relapse 
detection ©. 

Generally speaking, CT scan is routinely 
used in follow up of NHL for early detection of 
radiological relapse. Nevertheless, till the most 
recent publication in the literature, there is not a 
single well-established standard follow up protocol 
for early detection of relapse. Despite the large 
number of studies discussing the value of CT, FDG- 
PET and PET/CT in follow up of NHL, use of 
routine surveillance imaging for relapse detection is 
still an area of controversy “. 

Early detection of relapse is very important 
because patients who achieve CR have an overall 
survival similar to normal population, with the only 
exception of having higher risk of relapse (about 
30%) in the first two years following primary 
treatment ®. 

In the most recent systematic review 
analysis comparing studies which evaluated the 
role of surveillance CT scan in detection of relapse, 
the greatest number of relapses were detected 
following patient-reported symptoms outside 
regular follow up visits (about 60% of all relapsed 
cases), while CT could detect relapse before clinical 
manifestations in a small portion of cases (30%) ™. 

Furthermore, there was no statistically 
significant difference in overall survival (OS) 
between symptom-based relapse and imaging-based 
relapse, which brought the routine use of CT scan in 
surveillance of patients after completion of first-line 
therapy into questioning ®. 

This uncertainty regarding use of routine 
imaging in surveillance of diffuse aggressive NHL 
after achieving CR at the end of first line therapy 
was further enriched by estimated long-term risk of 


developing secondary malignancy due to excessive 
exposure to radiation. This was evaluated in 2007 
by Brenner and Hall “* who estimated that 2% of 
all cancers can be attributable to radiation from CT 
scans in an analysis relying on organ-specific cancer 
incidence and mortality in atomic bomb survivors. 

In addition the risk of secondary 
malignancy due to repetitive radiation exposure, 
there is increased risk of complicated biopsies taken 
in in-determined image-based relapse, with the 
estimated increased number of lymphoma survivors 
who will be added to the pool of surveillance which 
imposes more pressure on the health community for 
identifying an appropriate surveillance plan ®. 

Patients of lymphoma are divided into two 
groups according to the subtype of the disease and 
the received treatment; those who receive curative- 
intent treatment having aggressive NHL and HL, 
and those who do not receive curative intent 
treatment as they have an indolent NHL and mantle 
cell lymphoma as well as those who cannot tolerate 
aggressive induction therapy ®. 

Diffuse large B-cell Lymphoma (DLBCL) 
is the most common aggressive NHL subtype, with 
its outcomes varying according to the International 
Prognostic Index at time of staging. There is a study 
which stated that stage III/IV disease, lactate 
dehydrogenase (LDH) level above the upper limit of 
normal, age >60 years, ECOG performance status 
>2 and involvement of >1 extranodal site as poor 
prognostic factors for DLBCL ®. 

The rational of a successful surveillance is 
based on the assumption that firstly, it should detect 
relapse prior to manifestation of clinical symptoms, 
and secondly it should be linked to proper available 
treatment options in early stages to provide better 
outcomes as regards the overall survival and 
decrease risk of death in relapsed patients detected 
prior to development of clinical symptoms ®. 

Unfortunately, applying this rational on 
patients with aggressive NHL is somehow 
challenging, as the biological nature of the disease 
tends to have a more aggressive clinical 
presentation before imaging features are indicative 
of a positive relapse. Besides, it is still a matter of 
controversy whether early detection of relapse is 
associated with better overall survival (OS) outcome 


Considering the aggressive nature of 
DLBCL, relapse is almost often detected based on 
patient reported symptoms, and it is very unlikely 
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for routine imaging follow-up to detect relapse in 
absence of clinical manifestation ©. 

Therefore, The recently reported Lugano 
classification advice against the use of routine 
surveillance scans in the absence of a clinical 
indication, and this recommendation was considered 
in the most recent version of the National 
Comprehensive Cancer Network (NCCN) 
guidelines for management of patients with early- 
stage DLBCL while the guidelines continue to allow 
CT’s every 6 months for the first 2 years after 
e ii for patients in complete remission (CR) 

Although role of routine imaging is well- 
established in pre-treatment assessment of 
lymphoma patients, the value of CT and FDG-PET 
in follow up is not well-established yet. However, 
contrast enhanced thoraco-pelvi-abdominal CT scan 
is the most common routinely used imaging 
modality in follow up of DLBCL for relapse in 


patients with complete remission ™. 


AIM OF THE STUDY 
I. To clarify whether surveillance CT scan 
has a significant role in early detection of 
asymptomatic relapse in B-Cell lymphoma patients. 
Il. To assess the contribution of image- 
based relapse detection to the overall survival of B- 
Cell lymphoma patients. 


PATIENTS AND METHOD 
The present study was approved by the Ethics Board 
of Ain Shams University. 

It is a retrospective study that included 50 
patients from PACS of Radiology department at Ain 
Shams University Hospital. The inclusion criteria 
were as follows: (a) primary diagnosis of large B- 
cell lymphoma between 2014 and 2016; (b) age 
above 15 years at diagnosis; (c) complete remission 
(CR) or CR unconfirmed (CRu) on first-line 
therapy; and (d) lymphoma relapse during the 
follow-up period. 

Follow-up protocol and imaging: Regular follow- 
up evaluations were conducted after completion of 
therapy. As a rule, patients were seen quarterly for 
the first 2 years of follow-up and biannually from 
the third to the fifth year. The follow-up evaluations 
included symptom assessment, physical 
examination, and blood tests. Concomitant 
surveillance imaging procedures were mainly 
performed with computed tomography (CT) every 3 


months for the first 2 years of follow-up during the 
inclusion period then every 6 months till the 5" year 
of follow up. Final decisions regarding follow-up 
practice were as described by the treating 
physicians. 


Outcome 

Relapse detection was attributed to patient- 
reported symptoms when relapse investigations 
were initiated as a result of symptoms or findings 
reported by the patient. Relapse detection could also 
be attributed to patient-reported symptoms in 
combination with abnormal physical examination 
and/or blood tests. When routine imaging was first 
to suggest recurrent lymphoma, the relapse was 
registered as being imaging detected. A routine 
imaging study was defined as a neck-chest-pelvi- 
abdomen CT study prescribed to patient in clinical 
remission. Other causes of relapse detection were 
isolated abnormal routine blood tests or physical 
examination. In the statistical analyses, the term 
“imaging-detected relapse” refers to patients with 
imaging-detected relapse, whereas “non-imaging- 
detected relapse” refers to all others. Unscheduled 
visits were defined as visits requested by patients or 
relatives outside preplanned follow-up visits and 
acute hospital admissions. 


Statistical analysis 

Differences between groups of categorical and 
continuous variables were tested with Chi-Square 
test and t-test, respectively. Overall survival (OS) 
was defined as the time from first lymphoma 
diagnosis (not from time of relapse) until death of 
any cause. Regression analyses were performed to 
examine the prognostic significance of relapse 
detection method. Statistical analyses were 
performed with Stata version 12. 


RESULTS 
Patients’ Characteristics: 

A total of 50 patients were eligible for 
inclusion in this study. Relapse was biopsy-verified 
in 86% of the patients, whereas relapse diagnosis 
relied on clinical symptoms and/or imaging in 14% 
of the patients. The baseline characteristics 
(characteristics at the time of first lymphoma 
diagnosis) of the 50 included patients are shown in 
Table 2. 
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Table 1: Baseline patient's characteristics 


Baseline characteristics All (n=50) 
Median age in years (range) 62 (20-90) 
Gender (percentage) 

Male 48%(24) 
Female 52%(26) 
Treatment 
Chemotherapy only 40 
Radiotherapy only 2 
Combined chemo- 8 
radiotherapy 
Remission Status after 1“ line 
therapy 
CR 36 
Cru 14 


Relapse Detection methods and relapse 
characteristics: 

A detailed overview of time to relapse, relapse 
detection methods, and relapse characteristics are 
given in Table 18. The median time from response 
assessment till relapse was 8 months for all patients. 
The majority of patients relapsed within the first 
year of follow-up (60%); however, lymphoma 
recurrences were still diagnosed after the second 
year of follow-up (19%). Relapse after the fifth year 
of follow-up only occurred in four patients with 
DLBCL. 


The most common cause of relapse detection 
was patient-reported symptoms alone (41%) or in 
combination with abnormal blood tests and/or 
physical examination (23%). Routine imaging was 
responsible for relapse detection in 27% of the 
patients with no significant differences between the 
diagnostic subgroups. Detection of relapse was 
rarely attributed to abnormal blood tests or physical 
examination alone. The relapse investigations were 
initiated on preplanned visits in 48% of all patients 
(Table 3). Among patients with imaging-detected 
relapse, (10%) had developed symptoms by the time 
receiving the imaging results. The absence of 
symptoms at the time of first lymphoma diagnosis 
was not associated with a later imaging- detected 
relapse (P 0.78). 


Table 2: relapse characteristics and relapse 
detection method 
































Relapse characteristics All patients 
(n=50) 
Median time to relapse 8 
(months) 
Time of relapse in percentage 
(%) 
1“ year after follow up 60 
2" year after follow up 21 
After 2™ year of follow up 19 
Median no. of routine imaging 1 (0-15) 
procedure (range) 
Relapse detection method in 
(%) 
Routine imaging 27 
Others 73 








Outcome according to relapse detection method: 

The unadjusted median OS for patients with 
imaging-detected relapse was 90 months versus 38 
months for patients nonimaging-detected relapse (P 
= 0.0008). Although surveillance imaging proved 
no significance in detection of pre-clinical relapse, 
our regression analysis showed that it remained 
significantly associated with reduced risk of death. 


DISCUSSION 

Aims of this study were to investigate the 
role of post-therapy surveillance imaging in patients 
with large B-Cell lymphoma. In a review of relapse 
patients, we confirm that patient-reported symptoms 
still prompt the suspicion of disease recurrence in 
the majority of patients and that the indiscriminate 
use of surveillance imaging is associated with high 
costs with no significant value in detection of pre- 
clinical relapse ®. 


With the evolution of curative treatment 
regimen, the rate of complete remission achieved in 
patients with diffuse aggressive non-Hodgkin 
lymphoma is continuously rising. It is achievable at 
the end of primary treatment in about 60-80% ©. 


On the other hand relapse is very common 
in the 1“ two years after end of primary treatment in 
DLBCL and follicular lymphoma, that is to say, 
about 20-25% of patients relapse after complete 
response ”. Luckily enough, relapsed cases are still 
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eligible for curative treatment using a salvage 
regimen of second-line chemotherapy and/or 
radiotherapy followed by stem cell autologous BM 
transplantation ®. 

All these facts made early follow up after 
end of treatment and assessment of response a very 
crucial step in early detection of relapse while it is 
still of lower health and economic burden which in 
turn saves patients’ money and improves his 
chances in receiving curative management ™. 

Routine follow up plan usually implies 
history and clinical examination every 3 months for 
1 year, and every 6 months for 2 more years and 
then once a year. This is done alongside complete 
blood count carried out at 3, 6, 12 and 24 months, 
then only as needed if clinically suspicious 
symptoms arise in patients who are eligible for 
further treatment. Minimal radiological follow up at 
6, 12, 24 months by CT after complete response is 
the routine practice although evidence is lacking 
whether it helps in early detection of relapse, and 
whether early radiological relapse detection 
improves the overall survival of diffuse NHL 
patients %®., 

An unexpected possible survival advantage 
was noted among patients whose relapse detection 
was based on CT surveillance scans. Early studies 
reported that routine radiological studies detected 
only 3-30% of lymphoma relapses and concluded 
that rational surveillance strategies should be based 
on careful listening for symptoms and physical 
examination, and that the use of CT surveillance 
accounts for diagnosis of only 9-26% of relapsed 
NHL. These numbers are consistent with the results 
of the current study where surveillance imaging was 
important to the detection of 27% of relapse. 


Significant healthcare resources are spent 
on post-therapy lymphoma surveillance “”. As 
expected, the price per imaging-detected relapse 
was higher in the second year of follow-up as most 
patients relapse during the first year. 

When looking at all patients in CR/CRu entering 
follow-up in the current study, the proportion of 
patients who later experienced an imaging-detected 
relapse was very small. Limiting the use of 
surveillance imaging to patient groups with high a 
priori risk of relapse and only for patients eligible 
for effective salvage therapies may increase the cost 
effectiveness. In addition, routine imaging should 
not be used beyond the first 2 years of follow-up as 


few patients relapse after this period. 

The costs and potential harm associated 
with surveillance imaging can be justified if early 
relapse detection improves outcome “”. Therefore, 
it is rational to believe that early relapse detection 
will improve outcome by virtue of reduced tumor 
burden and better performance status. We found a 
trend toward better outcome in patients with NHL 
with imaging-detected relapse; however, the low 
number of patients does not allow any firm 
conclusions to be drawn. In the current study, we 
were therefore surprised to see a 40% risk reduction 
for death among patients with DLBCL with 
imaging-detected relapse. 

The low median number of routine imaging 
studies performed in the current study population of 
relapse patients does not reflect a restrictive use of 
surveillance imaging or non-adherence to local 
protocols, but rather the fact that relapse mainly 
occurs early in the follow-up period and sometimes 
before the first surveillance imaging “”. 

The available evidence from literature is all 
obtained from retrospective studies and very few 
prospective studies. This evidence  couldn’t 
recommend CT scan as a solid procedure in follow 
up for relapse detection, as in most studies relapse 
detection was mainly based on clinical 
manifestations, and CT scan could detect pre- 
clinical relapse in only few patients “®. 

On the other hand, another study ` ™ proved 
that although relapse was detected by CT alone in 
only a minority of patients (22.2%), these patients 
were 4.1 times more likely to have a low risk 
disease (by sAAIPI) and a more chemosensitive 
disease compared to the group in which relapse was 
detected by either clinical symptoms or laboratory 
abnormality. 

Another study stated that patients in which 
relapse was detected by CT prior to development of 
clinical symptoms had lower risk of death than 
those in which relapse was based on non-imaging 
modalities. 

The most important limitations of this study 
are the weaknesses due to its retrospective design 
and small number of the population studied. By 
defining imaging-detected relapse as a relapse 
where routine imaging was first to raise suspicion of 
disease recurrence, we avoided the bias in symptom 
registration likely to occur in awareness of imaging 
results. 


(15) 


(16) 
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CONCLUSION 

In conclusion, clinical symptoms remain the 
leading factor in diagnosing recurrent lymphoma in 
the era of modern imaging, and this study questions 
the cost effectiveness of current practice. However, 
restricting the use of surveillance imaging to 
patients at high risk of relapse and eligible for 
effective salvage therapies could tip the balance 
toward a better risk/benefit ratio. Interestingly, a 
possible survival advantage was seen for patients 
with imaging-detected relapse, although firm 
conclusions about the causal role of imaging cannot 
be drawn from a retrospective study. Therefore, this 
study certainly does not encourage the use of more 
surveillance imaging in general but strongly 
emphasizes the need for prospective randomized 
trials to clearly define the role of surveillance 
imaging in lymphoma. 
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